Glutamate release and cerebral blood flow after severe human head injury.
Elevations of extracellular glutamate have been found in patients with prolonged brain ischemia and focal cerebral contusions, following severe head injury. About 30% of severely head injured patients develop cerebral ischemia, defined as CBF < 18 ml/100g/min. Patients with both global and regional cerebral ischemia have the worst outcome. However, the relationship between CBF and EAA release is not well understood in head injured humans, and may differ from the findings in normal animals. To study the relationship between EAA release and CBF after severe head injury, we performed cerebral blood flow measurements using stable xenon enhanced computed tomography and correlated these with glutamate release in the extracellular fluid, measured by continuous microdialysis, in 25 severely head injured patients. Sustained cerebral blood flow reductions below the threshold for ischemic neuronal damage was closely related to massive excitatory amino acid release, as in previous animal studies. In patients without secondary ischemia, or focal contusions, delayed post-traumatic glutamate release appeared to be only transient or did not occur at all.